[Effects of D-limonene and L-limonene on transdermal absorption of ligustrazine hydrochloride].
To investigate the effects and permeation mechanism of D-limonene and L-limonene on transdermal delivery of ligustrazine hydrochloride (LH). Transdermal flux of LH through porcine skin was determined in vitro by Franz-type diffusion cells. The peak shift and peak areas of C-H stretching vibration absorption were estimated by Fourier transform-infrared (FTIR). Morphological changes in the stratum corneum (SC) treated with enhancers were observed by a scanning electron microscope (SEM) and apparent density, a new concept, was proposed to estimate the desquamated extent of SC for the first time. There were no statistic difference (P > 0.05) between the transdermal fluxs of the enantiomer enhancers which were higher than those of control and azone. But the lag time of L-limonene was 2.55 times than that of D-limonene. The FTIR results revealed that the shift and decreased peak area of C-H stretching vibrations in the SC lipids were dependent on the enhancers. The enantiomers permeation enhancers, D-limonene and L-limonene, were able to perturb and extract the SC lipids to different extent. The disordering and extracting lipids activity of L-limonene was stronger than that of D-limonene. SEM studies demonstrated that the extraction of lipids was depended on the selected penetration promoters. D-limonene was the most effective enhancer which had the greater transdermal flux of LH and the least lag time. The results showed that the permeation enhancement mechanism of the enantiomer enhancers to LH was multiple ones including disordering and extracting the SC lipids and probably including stereoselective mechanism.